Different effects of respiratory and metabolic acidosis on preganglionic sympathetic nerve activity.
We studied sympathetic nerve activity (SNA) responses, recorded in multifiber preparations of left third thoracic white ramus, to respiratory or isocapnic metabolic acidosis or to CO2 enhancement at constant pH in chloralose-anesthetized paralyzed artificially ventilated cats. Cardiopulmonary, baro-, and peripheral chemoreceptors were denervated by bilaterally cutting vagus and carotid sinus nerves. Acidosis was induced by either decreasing artificial ventilation or infusing HCl (0.5 M i.v.). Both respiratory and isocapnic metabolic acidosis induced a decrease in local extracellular pH, measured directly with pH-sensitive microelectrodes within medulla region containing sympathoexcitatory bulbospinal neurons. The magnitude of changes in medullary pH was independent of the way systemic acidosis was generated. Despite uniformity of changes in local medullary extracellular pH due to systemic respiratory or isocapnic metabolic acidosis, different responses were observed in preganglionic SNA. Isocapnic metabolic acidosis resulted in a slight increase in SNA, averaging 6.4% per 0.05 systemic pH unit decrease. In contrast, respiratory acidosis induced by decreasing artificial ventilation produced a more pronounced increase of SNA, reaching peak changes of approximately 70% compared with control level with normal blood gases, an average increase of 13% per 0.05 systemic pH unit decrease. We conclude that systemic CO2 and H+ concentrations represent different stimuli to sympathetic nervous system. Despite similar changes of local extracellular pH within rostral ventrolateral medulla during systemic acidosis, different responses of SNA suggest other sites or as yet unknown additional effects of CO2 as being responsible for excitation of sympathetic activity.